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Climate change and population growth are rapidly increasing stress on our water systems,
challenging their ability to deliver critical services.  To respond to this, we need more than
simple course adjustments in how we manage our water – we need entirely new paradigms
that will improve resource efficiency and support more sustainable urban water systems.

Considerable work is being done to develop new visions for sustainable water
infrastructure.  Actualizing these visions, however, is another battle, one that requires
increasing innovation in the urban water sector.

Sewage as a source of heat, energy and nutrients? Modular water recycling systems for
buildings?  Engineered wetlands as water treatment systems, flood management and new
habitat rolled into one? Urine separating toilets?

These creative new concepts are challenging and complex to operationalize. And bringing
these ideas to fruition must be done by our water, flood, and wastewater systems managers
– collectively a sector that is widely, albeit mostly anecdotally, regarded as conservative and
risk averse in its decision-making.  They face little upside and significant downside when it
comes to new approaches, which creates a bottleneck for innovation.

These observations beg the question: how do we accelerate the pace of innovation in the
urban water sector?

Evaluating barriers to innovation: recent research

In spite of (or perhaps because of) its importance, innovation has become an overused (as
well as loosely used) term, arguably in danger of losing its meaning. In our work, we define
innovation as the development, application, diffusion, and utilization of new knowledge. We
focus on the institutional factors that matter for innovation – the rules, norms, and
conventions that influence decision-making play a crucial role in determining how
innovation does and does not proceed.

We recently published a survey of wastewater utility managers in California. The survey was
designed to assess the innovation deficit in urban water organizations and to identify means
for supporting innovation. Our international group of collaborators conducted the survey in
collaboration with the California Association of Sanitation Agencies.

The survey evaluated managers’ perceptions of innovative activity and the barriers and
opportunities they face as decision-makers responsible for adoption of new technologies and
management practices.

http://legal-planet.org/2013/10/07/progress-in-biosolids-management-illustrates-challenges-for-innovation/
http://legal-planet.org/2016/07/15/brexit-claims-its-first-victim-the-environment/
http://science.sciencemag.org/content/352/6288/928
http://www.mitpressjournals.org/doi/abs/10.1162/DAED_a_00343
http://pubs.acs.org/doi/abs/10.1021/es4007096
http://online.liebertpub.com/doi/abs/10.1089/ees.2012.0427
http://news.wef.org/wef-energy-roadmap-serves-as-user-guide-for-utilities-of-all-sizes/
http://sfwater.org/index.aspx?page=686
http://oroloma.org/horizontal-levee-project/
http://www.eawag.ch/en/department/eng/main-focus/source-separation-urine-treatment/
http://link.springer.com/article/10.1007/s10584-005-3148-z
http://onlinelibrary.wiley.com/doi/10.1111/j.1539-6924.2005.00675.x/full
http://www.wired.com/insights/2013/11/innovation-the-most-important-and-overused-word-in-america/
http://www.wsj.com/articles/SB10001424052702304791704577418250902309914
http://online.liebertpub.com/doi/abs/10.1089/ees.2012.0427
http://casaweb.org/
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Key takeaways include the following:

Figure 5. Plot of reported time spent on
innovation, versus amount of time
respondent reports they should spend on
activities related to innovation given the
pressures facing their utility. The 1:1 line
indicates answers where respondents
report spending as much time as they
think they should spend. See article for
methods and details.

Managers on the whole report spending relatively little time on activity related
to innovation, which is expected by definition. But they also report spending less time
than they think they should spend, given the challenges facing their utilities (Figure 5).

Managers believe innovation holds promise for better water quality and reduced costs.
However, they are much more optimistic about its long-term potential that its short
term promise. This is important because the perception of limited relevance in and of
itself may restrict long-term change.

Managers have a skewed perception of their own innovativeness – they think they are
more innovative than they actually are. Approximately 87% of managers reported that
their organizations have average or greater innovativeness relative to other utilities.

http://link.springer.com/article/10.1007/s00267-016-0685-3
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Key perceived barriers include cost and financing, risk and risk aversion, and the
regulatory environment (Figure 7). Interestingly, managers reported feeling relatively
unhindered by the organizations they represent, including feeling freedom to make
their own decisions and relatively unhindered by their boards of directors or staff.

Figure 7. Barriers to innovation, coded from open-
ended question. See article for details and methods.

There is a tendency to lionize risk takers and innovators in our modern society. So it is
crucial to realize that the conclusions from this research should not be interpreted as
personal judgements of the managers in this sector. Rather, it is an assessment of the lack
of incentives and resistant conditions we have created for them to work in.  It is those
conditions that we study, and collectively can seek to change.

If the results from our work reflect broader realities in the municipal wastewater sector,
they imply that systemic underinvestment in innovation cannot be resolved at the level of
the individual agency or manager in isolation. Which makes it all the more pleasing to
observe some emerging actions by industry groups such as the Water Environment & Reuse
Foundation, forward looking regulators at the U.S. EPA’s Office of Water, and of course
ongoing research at a number of institutions around the world.

Ultimately, stronger incentives for rapid innovation are needed at multiple institutional
levels if we are to enable advanced urban water systems that can sustain and protect the
next generation.

This post is based on a recent article, co-authored with and international group of
collaborators from UC Berkeley, Stanford, eawag, and University of Utrechet under the
ReNUWIt program. Subscription required, or please contact me for a copy:  

Michael Kiparsky, Barton H. “Buzz” Thompson, Jr., Christian Binz, David Sedlak, Lars
Tummers and Bernhard Truffer (2016). “Barriers to Innovation in Urban Wastewater

http://link.springer.com/article/10.1007/s00267-016-0685-3
https://www.google.com/webhp?hl=en&sa=X&ved=0ahUKEwjhr-Dslu_NAhUQ7GMKHXgpC4EQPAgD#hl=en&q=steve+jobs+innovation
http://www.werf.org/lift
http://www.werf.org/lift
https://www.epa.gov/innovation/water-innovation-and-technology
https://www.law.berkeley.edu/research/clee/about/people/michael-kiparsky/
http://link.springer.com/article/10.1007/s00267-016-0685-3


Do water managers’ perceptions influence innovation? | 4

Utilities: Attitudes of Managers in California.” Environmental Management 57(6):
1204-1216.

http://link.springer.com/article/10.1007/s00267-016-0685-3

